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the means of attaining it, or the goal itself, may be modified. A
variation of the gene complex does not add nor subtract an item
of morphogenetic behaviour, but modifies the previous morpho-
genetic behaviour. An animal in an unfamiliar situation, such as
Thorndike's cats in their puzzle boxes, does not behave in a merely
hysterical or uncoordinated way. Its response to the situation is
behaviour directed to a goal, not a mere sequence of muscular
contractions. Similarly, the behaviour of embryonic cells with a
gene complex different from that of the parent organism is not
unco-ordinated or mechanical, but is a modification of the behaviour
under the old conditions, directed to a modified goal or by a different
route to the old goal.

Thus embryonic development has a historical character, which
has given rise to the theory of recapitulation. This term implies
that embryonic stages represent, in a modified form, adult stages
of remote ancestors; it implies that the embryonic development of
an animal is an abbreviated and modified recapitulation of its
evolutionary history. I do not intend to add to the many discussions
about the value of embryology as an indication of ancestral adult
structure. On the view, however, that embryonic development is
a complex of instinctive behaviours, its historical aspect is an
expression of the fact that the course of this instinctive behaviour
in the ancestors whose features are said to be recapitulated has
been modified, but still displays recognizable similarities. The
general features which the embryonic development of reptiles, birds
and mammals have in common, such as the development of gill
slits, and the structure of the heart and main blood vessels at that
stage, must be considered to be still recognizable modifications of
the embryonic processes of their common ancestor, which the fossil
record shows must have been a fish. Thus it comes about that
there is a certain degree of recapitulation of evolutionary history in
embryonic development, since many of the organs of the more
highly evolved forms develop by indirect routes, starting their
development as if they were going to become organs of the type
found in adult ancestral forms but deviating from this route as
development proceeds.

As already pointed out, the case of plant galls shows what
extreme but orderly modifications of the normal process of morpho-
genesis can be produced by a simple difference in the conditions,
or the stimuli, under which the process takes place. The presence
of what is probably a chemical substance, and in any case is a